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(57) ABSTRACT 

A light emitting diode lighting assembly includes a display 
unit and lighting assemblies. The display unit includes a left 
Vertical support on a left side, a right Vertical support on a 
right side, and a front portion. The ?rst lighting assembly is 
operatively connected to the left Vertical support proximate 
the front portion and includes a ?rst plurality of light 
emitting diodes and a ?rst re?ector. The second lighting 
assembly is operatively connected to the right Vertical 
support proximate the front portion and includes a second 
plurality of light emitting diodes and a second re?ector. The 
?rst re?ector directs light from the ?rst plurality of light 
emitting diodes toWard the right side and the front portion 
and the second re?ector directs light from the second 
plurality of light emitting diodes toWard the left side and the 
front portion to uniformly illuminate contents of the display 
unit proximate the front portion. 
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LIGHT EMITTING DIODE LIGHTING ASSEMBLY 

FIELD OF THE INVENTION 

[0001] The present invention relates to a light emitting 
diode lighting assembly. 

BACKGROUND OF THE INVENTION 

[0002] Display units, such as shelving units, refrigeration 
units, and freezer units, are commonly used in retail appli 
cations to display merchandise. The display units may be 
arranged into banks of Wall displays so that the consumers 
may Walk through aisles betWeen the display units and 
readily vieW the merchandise contained in the display units. 
The display units may include vertical supports and doors, 
Which in refrigeration units and freezer units alloW consum 
ers to see the merchandise contained in the display units 
Without opening the display units and alloW consumers 
access to the merchandise by simply opening one of the 
doors. 

[0003] To enhance the visibility of the merchandise dis 
played in the display units, lighting may be incorporated into 
the display units. One Way lighting has been incorporated 
into display units is by placing ?uorescent lamps or other 
light sources horizontally Within the display units, such as 
along horizontal supports, to provide lighting along the 
horizontal supports. Another Way lighting has been incor 
porated into display units is by placing ?uorescent lamps or 
other light sources vertically Within the display units, such 
as along vertical supports. These approaches do not provide 
even lighting across the merchandise proximate the front of 
the display units, and to provide su?icient lighting Within the 
display units, these approaches require the consumption of 
signi?cant energy. For example, a standard ?uorescent lamp 
60 inches in length consumes as much as 60 to 70 Watts and, 
to provide a comparable amount of lighting, light sources 
including a plurality of light emitting diodes consume a 
similar amount of energy because light emitting diodes have 
similar or loWer e?icacies (40 to 50 lumens per Watt). 

[0004] To date, light sources including a plurality of light 
emitting diodes provide little to no energy savings because 
a large number of light emitting diodes are required to 
provide a comparable amount of lighting. Further, the prob 
lems of non-uniform lighting, secondary spotting or “glare” 
effects, and unreasonable costs of manufacturing such light 
sources have not been solved by these light sources. 

[0005] Therefore, it is desired to achieve uniform lighting 
of merchandise across the length of the display units With a 
light source that consumes considerably less energy and is 
economical to manufacture. 

SUMMARY OF THE INVENTION 

[0006] In one aspect of the invention, a light emitting 
diode lighting assembly includes a display unit, a ?rst 
lighting assembly, and a second lighting assembly. The 
display unit includes a front and at least one horizontal 
support. The front has a left vertical support on a left side of 
the display unit and a right vertical support on a right side 
of the display unit. The at least one horizontal support has a 
front portion proximate the left vertical support and the right 
vertical support. The ?rst lighting assembly is operatively 
connected to the left vertical support proximate the front 
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portion of the at least one horizontal support. The ?rst 
lighting assembly includes a ?rst plurality of light emitting 
diodes and a ?rst re?ector. The ?rst plurality of light 
emitting diodes forms a ?rst single roW of light emitting 
diodes extending vertically in a ?rst linear arrangement, 
each of the ?rst plurality of light emitting diodes being 
spaced approximately 1.5 to 2.0 per linear foot from adja 
cent light emitting diodes. The ?rst re?ector directs light 
from the ?rst plurality of light emitting diodes toWard the 
right side of the display unit and the front portion of the at 
least one horizontal support and illuminates contents of the 
display unit proximate the front of the display unit. The 
second lighting assembly is operatively connected to the 
right vertical support proximate the front portion of the at 
least one horizontal support. The second lighting assembly 
includes a second plurality of light emitting diodes and a 
second re?ector. The second plurality of light emitting 
diodes forms a second single roW of light emitting diodes 
extending vertically in a second linear arrangement, each of 
the second plurality of light emitting diodes being spaced 
approximately 1.5 to 2.0 per linear foot from adjacent light 
emitting diodes. The second re?ector directs light from the 
second plurality of light emitting diodes toWard the left side 
of the display unit and the front portion of the at least one 
horizontal support and illuminates contents of the display 
unit proximate the front of the display unit. 

[0007] In another aspect of the invention, a light emitting 
diode lighting assembly includes a plurality of light emitting 
diodes and a re?ector. The re?ector comprises a plurality of 
re?ector portions. Each re?ector portion corresponds With a 
light emitting diode and has a top partition, a bottom 
partition, and a front partition. The top partition and the 
bottom partition being concave Walls With a radiused pro?le 
having a radius of approximately 2.38 to 2.88 inches With an 
arc length of approximately 2.10 to 2.35 inches. The front 
partition interconnects the top partition and the bottom 
partition above the light emitting diode. The top partition, 
the bottom partition, and the front partition direct light from 
the light emitting diode toWard an opposing side of the light 
emitting diode. 

[0008] In another aspect of the invention, a light emitting 
diode lighting assembly includes a plurality of light emitting 
diodes and a re?ector. The re?ector comprises a plurality of 
re?ector portions. Each re?ector portion corresponds With a 
light emitting diode and has a top left partition, a top right 
partition, a bottom left partition, a bottom right partition, and 
a front partition. The top left partition extends upWard from 
proximate above the light emitting diode toWard an upper 
left portion at an angle of approximately 43 to 47° from a 
?rst line extending perpendicular to a longitudinal axis of 
the re?ector proximate above the light emitting diode. The 
top right partition extends upWard from proximate above the 
light emitting diode toWard an upper right portion at an angle 
of approximately 43 to 47° from the ?rst line extending 
perpendicular to the longitudinal axis of the re?ector proxi 
mate above the light emitting diode. The bottom left parti 
tion extends doWnWard from proximate beloW the light 
emitting diode toWard a loWer left portion at an angle of 
approximately 43 to 47° from a second line extending 
perpendicular to the longitudinal axis of the re?ector proxi 
mate beloW the light emitting diode. The bottom right 
partition extends doWnWard from proximate beloW the light 
emitting diode toWard a loWer right portion at an angle of 
approximately 43 to 47° from the second line extending 
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perpendicular to the longitudinal axis of the re?ector proxi 
mate below the light emitting diode. The front partition 
interconnects the top left partition, the top right partition, the 
bottom left partition, and the bottom right partition proxi 
mate the light emitting diode. Each re?ector portion directs 
light from the light emitting diode toWard a left side and a 
right side of the re?ector. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a front perspective vieW ofa display unit 
including a light emitting diode lighting assembly con 
structed according to the principles of the present invention; 

[0010] FIG. 2 is a rear perspective vieW of a door frame 
assembly of the display unit shoWn in FIG. 1 to Which the 
light emitting diode lighting assembly is operatively con 
nected; 

[0011] FIG. 3 is a front vieW of a lighting assembly 
constructed according to the principles of the present inven 
tion that may be operatively connected to the door frame 
assembly shoWn in FIG. 2; 

[0012] FIG. 3A is a front vieW of a top portion of the 
lighting assembly shoWn in FIG. 3; 

[0013] FIG. 3B is a front vieW of a re?ector of the lighting 
assembly shoWn in FIG. 3; 

[0014] FIG. 3C is a cross section taken along the lines 
3C-3C in FIG. 3B; 

[0015] FIG. 4 is a front vieW of another embodiment 
lighting assembly constructed according to the principles of 
the present invention that may be operatively connected to 
the door frame assembly shoWn in FIG. 2; 

[0016] FIG. 4A is a front vieW of a top portion of the 
lighting assembly shoWn in FIG. 4; 

[0017] FIG. 4B is a side perspective vieW of a portion of 
the lighting assembly shoWn in FIG. 4; 

[0018] FIG. 4C is a side vieW of a portion of the lighting 
assembly shoWn in FIG. 4; 

[0019] FIG. 5 is a front vieW of another embodiment 
lighting assembly constructed according to the principles of 
the present invention that may be operatively connected to 
the door frame assembly shoWn in FIG. 2; 

[0020] FIG. 5A is a front vieW of a top portion of the 
lighting assembly shoWn in FIG. 5; 

[0021] FIG. 5B is a front vieW ofa bottom portion of the 
lighting assembly shoWn in FIG. 5; 

[0022] FIG. 5C is a top vieW of the lighting assembly 
shoWn in FIG. 5; 

[0023] FIG. 5D is a cross section taken along lines 5D-5D 
in FIG. SC; 

[0024] FIG. 6 is an exploded side perspective vieW of the 
lighting assembly shoWn in FIG. 3; 

[0025] FIG. 6A is an exploded side perspective vieW of a 
top portion of the lighting assembly shoWn in FIG. 3; 

[0026] FIG. 6B is an exploded side perspective vieW of a 
bottom portion of the lighting assembly shoWn in FIG. 3; 
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[0027] FIG. 7 is an exploded side perspective vieW of the 
lighting assembly shoWn in FIG. 5; 

[0028] FIG. 7A is an exploded side perspective vieW of a 
top portion of the lighting assembly shoWn in FIG. 5; 

[0029] FIG. 7B is an exploded side perspective vieW of a 
bottom portion of the lighting assembly shoWn in FIG. 5; 
and 

[0030] FIG. 8 is a graph shoWing illuminance values for 
?uorescent lighting, LED lighting, and LED lighting using 
the present invention. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0031] The present invention relates to a light emitting 
diode lighting assembly that may be used With a variety of 
display units such as shelving units, refrigeration units, and 
freeZer units. With reference to FIG. 1, an exemplary refrig 
eration unit 100 is shoWn. The refrigeration unit 100 is 
preferably enclosed on all sides to de?ne a cavity 113 and 
includes doors 108 and 109 proximate the front 101 of the 
refrigeration unit 100 Which may be opened for access to 
merchandise displayed Within the cavity 113 on horiZontal 
supports such as shelves 110. The doors 108 and 109 
preferably include frames 108a and 10911 With glass 1081) 
and 109b, respectively, or any suitable translucent material 
so that the merchandise on the shelves 110 may be vieWed 
through the doors 108 and 109. The front 101 of the 
refrigeration unit 100 includes a left vertical support 103 
proximate the left side 102, a right vertical support 105 
proximate the right side 104, and a middle vertical support 
107 proximate the middle 106. The frame 10811 is opera 
tively connected to the left vertical support 103 and the 
middle vertical support 107 and the frame 10911 is opera 
tively connected to the right vertical support 105 and the 
middle vertical support 107 With the supports 103, 105, and 
107 being inside of the refrigeration unit 100 as shoWn in 
FIG. 2. The shelves 110 include a front portion 111 proxi 
mate the front 101 and a rear portion 112 proximate the rear 
114 of the refrigeration unit 100. When consumers are 
vieWing merchandise in such display units, providing suf 
?cient, even lighting across the front of the merchandise is 
a challenge. The present invention meets this challenge. 

[0032] Although the lighting assemblies are preferably 
oriented vertically, the light assemblies may also be oriented 
horiZontally to achieve a similar effect. 

[0033] Operatively connected to the interior surface of the 
right vertical support 105 Within the cavity 113 of the 
refrigeration unit 100 is a right lighting assembly 120, Which 
is shoWn in FIGS. 3 and 6. Because the right lighting 
assembly 120 is shoWn and described as being in a vertical 
orientation, the other orientations are described relative to 
the right lighting assembly 120 in the vertical orientation. 
Should the right lighting assembly 120 be placed in a 
different orientation, it is understood that the other orienta 
tions Would be adjusted accordingly. Further, the right 
lighting assembly 120 is also described in an orientation 
referred to as a front vieW although the front vieW of the 
right lighting assembly 120 is a different orientation than 
that described for the refrigeration unit 100 as shoWn in 
FIGS. 1 and 2. 

[0034] The right lighting assembly 120 includes a heat 
sink 121, Which is preferably an elongate piece of alumi 
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num, onto Which a ?exible printed circuit board 122, a 
plurality of light emitting diodes (hereinafter “LEDs”) 123, 
and a plurality of re?ectors 129 are operatively connected. 
The heat sink 121 provides a frame for the right lighting 
assembly 120 and also provides a mounting surface for 
mounting the right lighting assembly 120 to the right vertical 
support 105 of the refrigeration unit 100. The heat sink 121 
includes a light re?ecting ?ange 121b extending along its 
right side to assist in re?ecting light to the right of the right 
lighting assembly 120 (to the left relative to the right vertical 
support 105 of the refrigeration unit 100). The ?ange 1211) 
may be relatively ?at or slightly curved or angled. The 
circuit board 122 is a thin, ?exible circuit, Which alloWs the 
LEDs 123 to be operatively connected directly to the heat 
sink 121 thus minimiZing thermal resistance. 

[0035] A connector receptacle 125 is operatively con 
nected to the circuit board 122 by solder methods knoWn in 
the art. This is shoWn in FIGS. 3A and 6A. The connector 
124 is inserted into the connector receptacle 125 to inter 
connect a poWer supply (not shoWn) and the circuit board 
122, Which poWers the LEDs 123. 

[0036] The poWer supply and the circuit board are pro 
vided to supply appropriate drive current requirements 
knoWn in the art. The heat sink 121 is matched With the drive 
current and the LEDs 123 to maintain operational junction 
temperature requirements of the LEDs 123. Preferably, the 
LEDs 123 are spaced approximately 1.5 to 2.0 per linear foot 
along the length of the heat sink 121. An example of a 
suitable LED that may be used is LUXEON Emitter, Part 
Number LXHL-DWOl, manufactured by Lumileds Light 
ing, LLC of San Jose, Calif. Preferably, only a single roW of 
LEDs 123 is used. The LEDs 123 may alternate betWeen 
White, Which is approximately 600° to 6300 Kelvin corre 
lated color temperature (hereinafter “K CCT”), and Warmer 
White, Which is approximately 5000 to 550° K CCT. The use 
of alternating White LEDs and Warmer White LEDs results in 
a blended color temperature of approximately 530° to 570° 
K CCT for the right lighting assembly 120. The LEDs 123 
may vary in minimum strength from 39.8 lumens to 50 
lumens With a preferred minimum total luminous ?ux of 
approximately 450 lumens. 

[0037] The top cap 126 is secured to the top end of the heat 
sink 121 With fasteners 128, and the top cap 126 may be 
secured to the right vertical support 105 With fasteners 135 
as shoWn in FIG. 6A. A bottom cap 127 is secured to the 
bottom end of the heat sink 121 With fasteners 128, and the 
bottom cap 127 may be secured to the right vertical support 
105 With fasteners 135 as shoWn in FIG. 6B. 

[0038] The heat sink 121 includes grooves 121a extending 
longitudinally proximate each side of the heat sink 121. A 
re?ector 129 corresponds With each of the LEDs 123. The 
re?ectors 129 include a rectangular plate-like base 12911 
With protruberances 129b extending outWard proximate 
each corner. The protruberances 129b friction-?t into the 
grooves 12111 to operatively connect the re?ectors 129 to the 
heat sink 121 proximate each of the LEDs 123 to direct the 
light emitted from each of the LEDs 123 in a desired 
direction. It is recogniZed that the re?ectors 129 may be 
operatively connected to the heat sink 121 by other suitable 
means such as With fasteners or an adhesive. 

[0039] The re?ectors 129 also include an aperture 136 in 
the base 12911 through Which the corresponding LED 123 
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extends and partitions operatively connected to the base 
12911 to direct the light emitted from the LED 123. A center 
line L 1 of the LED 123 perpendicular to the longitudinal axis 
of the re?ector 129 is shoWn in FIG. 3B. Approximately 0.15 
to 0.35 inch to the left side of the LED 123 along center line 
L1, an inner top partition 130a extends upWard at an angle 
A3 of approximately 48 to 52° from proximate the left side 
toWard the right side of the LED 123 and an inner bottom 
partition 131a extends doWnWard at an angle A4 of approxi 
mately 48 to 52° from proximate the left side toWard the 
right side of the LED 123. From the juncture of the inner top 
partition 130a and the inner bottom partition 131a, an outer 
top partition 130!) extends upWard at an angle A3 of approxi 
mately 48 to 52° from the center line L1 and an outer bottom 
partition 131!) extends doWnWard at an angle A1O of approxi 
mately 48 to 52° from the center line L1. 

[0040] Atop partition 130 extends upWard from proximate 
the outer top partition 130b toWard the right side of the LED 
123 and a bottom partition 131 extends doWnWard from 
proximate the outer bottom partition 131b toWard the right 
side of the LED 123. Preferably, the top partition 130 and the 
bottom partition 131 are concave Walls With a radiused 
pro?le having a radius R1 and R2, respectively, of approxi 
mately 2.38 to 2.88 inches With an arc length of approxi 
mately 2.10 to 2.35 inches. The radii R1 and R2 may be either 
constant or non-constant Within the preferred radius range. 
The top partition 130, the outer top partition 130b, and the 
inner bottom partition 131 a may be contiguous; and the 
inner top partition 13011, the outer bottom partition 131b, and 
the bottom partition 131 may be contiguous. Preferably, the 
inner top partition 130a and the outer bottom partition 13119 
are in a line and the inner bottom partition 131a and the outer 
top partition 13019 are in a line With the junctures of these 
partitions overlapping proximate the center line L1 and the 
left side of the LED 123. 

[0041] The partitions 130, 130a, 130b, 131, 131a, and 
13119 are Walls extending generally perpendicularly relative 
to the base 129a forming an opening 133 through Which the 
light is emitted. Preferably, the partitions 130, 130b, 131, 
and 13119 are operatively connected to the base 129a and the 
partitions 130a and 13111 are suspended approximately 0.6 
to 0.7-inch above the base 12911, which alloWs some of the 
light emitted from the LED 123 to be re?ected by the 
partitions 130, 130b, 131, and 13119. The top partition 130 
and the bottom partition 131 are approximately 0.7 to 1.0 
inch in height, the inner top partition 130a and the inner 
bottom partition 13111 are approximately 0.9 to 1.1 inch in 
length and approximately 0.4 to 0.5 inch in height, and the 
outer top partition 13019 and the outer bottom partition 13119 
are approximately 0.30 to 0.35 inch in length and approxi 
mately 0.60 to 0.63 inch in height. The inner partitions 130a 
and 13111 are shorter in length than the top partition 130 and 
the bottom partition 131. 

[0042] A front partition 132 interconnects the partitions 
130a and 13111 just above the top of the LED 123. Prefer 
ably, the front partition 132 is angled upWard proximate the 
juncture of the partitions 130a and 13111 toWard the right 
side at an angle of approximately 42 to 48° and has a radius 
R3 of approximately 1.42 to 1.62 proximate each partition 
130a and 13111. A top front partition 13211 is parallel to the 
base 129a and interconnects the partitions 130, 13011, and 
1301) approximately 0.6 to 0.7 inch above the base 12911. A 
bottom front partition 13219 is parallel to the base 129a and 
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interconnects the partitions 131, 13111, and 13119 approxi 
mately 0.6 to 0.7 inch above the base 12911. The partitions 
132a and 13219 are preferably connected to the respective 
partitions proximate a middle portion of partitions 130, 
130b, 131, and 131b, Which provide support for the parti 
tions 132a and 132b, and the partitions 130, 130b, 131, and 
13119 are preferably integral even though the portions above 
the partitions 132a and 1321) do not re?ect light. The 
partitions 132, 13211, and 13219 block light above the top of 
the LED 123, and the base 129a blocks light beloW the LED 
123. The partitions 130, 130a, 130b, 131, 131a, 131b, 132, 
13211, and 1321) along With the base 129a and the ?ange 1211) 
direct the light to the right (left relative to the refrigeration 
unit 100) at angles A13 and A14 of approximately 32 to 40° 
perpendicular to the longitudinal axis of the re?ector 129 
and to angles Al and A2 of approximately 24 to 30° above 
and beloW the perpendicular line as shoWn in FIG. 3B. 
Additionally, partitions 130, 13011, 130b, 131, 13111, 131b, 
132, 13211, and 1321) along With the base 129a and the ?ange 
1211) direct the light from each LED 123 to the inside of the 
display case 100 (aWay from the right vertical support 105) 
at a directed angle All of approximately 4 to 12° (Where a 
majority of the light is directed) and an angle Al2 through 0 
to 57° (Where the light has spread outWard) as shoWn in FIG. 
3C. Approximately 35% of the light from the LED 123 is 
directed betWeen angles A3 and A4, and approximately 65% 
of the light from the LED 123 is directed betWeen angles Al 
and A2. The re?ectors 129 are preferably made of a metal 
coated plastic, but any suitable re?ective material may be 
used. 

[0043] A cover 134, preferably made of a plastic such as 
polycarbonate, may be used to provide protection to the 
lighting assemblies without affecting the light uniformity 
and the illuminance values, preferably losing less than 15% 
transmissibility through the cover. 

[0044] Operatively connected to the interior surface of the 
right vertical support 105 Within the cavity 113 of the 
refrigeration unit 100 is a left lighting assembly 140, Which 
is shoWn in FIG. 4. The left lighting assembly 140 is similar 
to the right lighting assembly 120 With the re?ectors 149 
being turned 180° to direct light emitted from the plurality 
of LEDs 143 to the right rather than to the left relative to the 
refrigeration unit 100. Because the left lighting assembly 
140 is shoWn and described as being in a vertical orientation, 
the other orientations are described relative to the left 
lighting assembly 140 in the vertical orientation. Should the 
left lighting assembly 140 be placed in a different orienta 
tion, it is understood that the other orientations Would be 
adjusted accordingly. Further, the left lighting assembly 140 
is also described in an orientation referred to as a front vieW 
although the front vieW of the left lighting assembly 140 is 
a different orientation than that described for the refrigera 
tion unit 100 as shoWn in FIGS. 1 and 2. 

[0045] The left lighting assembly 140 includes a heat sink 
141, Which is preferably an elongate piece of aluminum, 
onto Which a ?exible printed circuit board 142, a plurality of 
light emitting diodes (hereinafter “LEDs”) 143, and a plu 
rality of re?ectors 149 are operatively connected. The heat 
sink 141 provides a frame for the left lighting assembly 140 
and also provides a mounting surface for mounting the left 
lighting assembly 140 to the left vertical support 103 of the 
refrigeration unit 100. The heat sink 141 includes a light 
re?ecting ?ange 141b extending along its left side to assist 
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in re?ecting light to the left of the left lighting assembly 140 
(to the right relative to the left vertical support 103 of the 
refrigeration unit 100). The ?ange 1411) may be relatively 
?at or slightly curved or angled. The circuit board 142 is a 
thin, ?exible circuit, Which alloWs the LEDs 143 to be 
operatively connected directly to the heat sink 141 thus 
minimiZing thermal resistance. 

[0046] A connector receptacle 145 is operatively con 
nected to the circuit board 142 by solder methods knoWn in 
the art. This is shoWn in FIG. 4A. The connector 144 is 
inserted into the connector receptacle 145 to interconnect a 
poWer supply (not shoWn) and the circuit board 142, Which 
poWers the LEDs 143. 

[0047] The poWer supply and the circuit board are pro 
vided to supply appropriate drive current requirements 
knoWn in the art. The heat sink 141 is matched With the drive 
current and the LEDs 143 to maintain operational junction 
temperature requirements of the LEDs 143. Preferably, the 
LEDs 143 are spaced approximately 1.5 to 2.0 per linear foot 
along the length of the heat sink 141. An example of a 
suitable LED is LUXEON Emitter, Part Number LXHL 
DWOl, manufactured by Lumileds Lighting, LLC of San 
Jose, Calif. Preferably, only a single roW of LEDs 143 is 
used. The LEDs 143 may alternate betWeen White, Which is 
approximately 600° to 630° K CCT, and Warmer White, 
Which is approximately 500° to 550° K CCT. The use of 
alternating White LEDs and Warmer White LEDs results in a 
blended color temperature of approximately 530° to 570° K 
CCT for the left lighting assembly 140. The LEDs 143 may 
vary in minimum strength from 39.8 lumens to 50 lumens 
With a preferred minimum total luminous ?ux of approxi 
mately 450 lumens. 

[0048] The top cap 146 is secured to the top end of the heat 
sink 141 With fasteners (not shoWn), and the top cap 146 
may be secured to the left vertical support 103 With fasteners 
155 as shoWn in FIG. 4A. Abottom cap 147 is secured to the 
bottom end of the heat sink 141 With fasteners (not shoWn), 
and the bottom cap 147 may be secured to the left vertical 
support 103 With fasteners 155 as shoWn in FIG. 4. 

[0049] The heat sink 141 includes grooves 141a extending 
longitudinally proximate each side of the heat sink 141. A 
re?ector 149 corresponds With each of the LEDs 143. The 
re?ectors 149 include a rectangular plate-like base 14911 
With protruberances 149b extending outWard proximate 
each corner. The protruberances 149b friction-?t into the 
grooves 14111 to operatively connect the re?ectors 149 to the 
heat sink 141 proximate each of the LEDs 143 to direct the 
light emitted from each of the LEDs 143 in a desired 
direction. It is recogniZed that the re?ectors 149 may be 
operatively connected to the heat sink 141 by other suitable 
means such as With fasteners or an adhesive. 

[0050] The re?ectors 149 also include an aperture 156 in 
the base 14911 through Which the corresponding LED 143 
extends and partitions operatively connected to the base 
14911 to direct the light emitted from the LED 143 as shoWn 
in FIGS. 4A, 4B, and 4C. Similar to re?ector 129, approxi 
mately 0.15 to 0.35 inch to the right side of the LED 143 
along a center line (not shoWn) of the LED 143 perpendicu 
lar to the longitudinal axis of the re?ector 149, an inner top 
partition 150a extends upWard at an angle of approximately 
48 to 52° from proximate the right side toWard the left side 
of the LED 143 and an inner bottom partition 151a extends 



US 2007/0159820 A1 

downward at an angle of approximately 48 to 52° from 
proximate the right side toward the left side of the LED 143. 
From the juncture of the inner top partition 150a and the 
inner bottom partition 151a, an outer top partition 150!) 
extends upWard at an angle of approximately 48 to 52° from 
the center line and an outer bottom partition 151!) extends 
doWnWard at an angle of approximately 48 to 52° from the 
center line. 

[0051] Atop partition 150 extends upWard from proximate 
the outer top partition 150b toWard the left side of the LED 
143 and a bottom partition 151 extends doWnWard from 
proximate the outer bottom partition 151b toWard the left 
side of the LED 143. Preferably, the top partition 150 and the 
bottom partition 151 are concave Walls With a radiused 
pro?le having a radius of approximately 2.38 to 2.88 inches 
With an arc length of approximately 2.10 to 2.35 inches. The 
radii may be either constant or non-constant Within the 
preferred radius range. The top partition 150, the outer top 
partition 150b, and the inner bottom partition 151a may be 
contiguous; and the inner top partition 15011, the outer 
bottom partition 151b, and the bottom partition 151 may be 
contiguous. Preferably, the inner top partition 150a and the 
outer bottom partition 15119 are in a line and the inner bottom 
partition 151a and the outer top partition 15% are in a line 
With the junctures of these partitions overlapping proximate 
the center line and the right side of the LED 143. 

[0052] The partitions 150, 150a, 150b, 151, 151a, and 
15119 are Walls extending generally perpendicularly relative 
to the base 149a forming an opening 153 through Which the 
light is emitted. Preferably, the partitions 150, 150b, 151, 
and 15119 are operatively connected to the base 149a and the 
partitions 150a and 15111 are suspended approximately 0.6 
to 0.7 inch above the base 14911, which alloWs some of the 
light emitted from the LED 143 to be re?ected by the 
partitions 150, 150b, 151, and 15119. The top partition 150 
and the bottom partition 151 are approximately 0.7 to 1.0 
inch in height, and the inner top partition 150a and the inner 
bottom partition 15111 are approximately 0.9 to 1.1 inch in 
length and approximately 0.4 to 0.5 inch in height, and the 
outer top partition 15019 and the outer bottom partition 15119 
are approximately 0.30 to 0.35 inch in length and approxi 
mately 0.60 to 0.63 inch in height. The inner partitions 150a 
and 15111 are shorter in length than the top partition 150 and 
the bottom partition 151. 

[0053] A front partition 152 interconnects the partitions 
150a and 15111 just above the top of the LED 143. Prefer 
ably, the front partition 152 is angled upWard proximate the 
juncture of the partitions 150a and 15111 toWard the left side 
at an angle of approximately 42 to 48° and has a radius of 
approximately 1.42 to 1.62 proximate each partition 150a 
and 15111. A top front partition 15211 is parallel to the base 
149a and interconnects the partitions 150, 15011, and 1501) 
approximately 0.6 to 0.7 inch above the base 149a. Abottom 
front partition 15219 is parallel to the base 149a and inter 
connects the partitions 151, 15111, and 1511) approximately 
0.6 to 0.7 inch above the base 14911. The partitions 152a and 
15219 are preferably connected to the respective partitions 
proximate a middle portion of partitions 150, 150b, 151, and 
151b, Which provide support for the partitions 152a and 
152b, and the partitions 150, 150b, 151, and 15119 are 
preferably integral even though the portions above the 
partitions 152a and 1521) do not re?ect light. The partitions 
152, 15211, and 15219 block light above the top of the LED 
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143, and the base 149a blocks light beloW the LED 143. The 
partitions 150, 150a, 150b, 151, 151a, 151b, 152, 152a, and 
1521) along With the base 149a and the ?ange 1411) direct the 
light to the left (right relative to the refrigeration unit 100) 
at an angle of approximately 32 to 40° perpendicular to the 
longitudinal axis of the re?ector 149 and to angles of 
approximately 24 to 30° above and beloW the perpendicular 
line. Additionally, partitions 150, 15011, 150b, 151, 15111, 
151b, 152, 15211, and 1521) along With the base 149a and the 
?ange 1411) direct the light from each LED 143 to the inside 
of the display case 100 (aWay from the left vertical support 
103) at a directed angle of approximately 4 to 12° (Where a 
majority of the light is directed) and an angle through 0 to 
57° (Where the light has spread outWard). The re?ectors 149 
are preferably made of a metal coated plastic, but any 
suitable re?ective material may be used. 

[0054] A cover (not shoWn), preferably made of a plastic 
such as polycarbonate, may be used to provide protection to 
the lighting assemblies without affecting the light uniformity 
and the illuminance values, preferably losing less than 15% 
transmissibility through the cover. 

[0055] If the display unit includes only one door, or one 
opening if a shelving unit is used, only the right lighting 
assembly 120 and the left lighting assembly 140 may be 
needed to provide su?icient, relatively uniform lighting 
across the front of the merchandise. For tWo or more doors 
or openings, a middle lighting assembly 160 may be needed 
betWeen the doors or openings for additional lighting 
betWeen the right lighting assembly 120 and the left lighting 
assembly 140. The middle lighting assembly 160 is also 
described in an orientation referred to as a front vieW 
although the front vieW of the middle lighting assembly 160 
is a different orientation than that described for the refrig 
eration unit 100. as shoWn in FIGS. 1 and 2. 

[0056] Operatively connected to the interior surface of the 
middle vertical support 107 Within the cavity 113 of the 
refrigeration unit 100 is the middle lighting assembly 160, 
Which is shoWn in FIGS. 5 and 7. The middle lighting 
assembly 160 includes a heat sink 161, Which is preferably 
an elongate piece of aluminum, onto Which a ?exible printed 
circuit board 162, a plurality of light emitting diodes (here 
inafter “LEDs”) 163, and a plurality of re?ectors 169 are 
operatively connected. The heat sink 161 provides a frame 
for the middle lighting assembly 160 and also provides a 
mounting surface for mounting the middle lighting assembly 
160 to the middle vertical support 107 of the refrigeration 
unit 100. The heat sink 161 includes a light re?ecting ?ange 
161b extending along its left side and its right side to assist 
in re?ecting light to the left and to the right of the middle 
lighting assembly 160. The ?ange 1611) may be relatively 
?at or slightly curved or angled. The circuit board 162 is a 
thin, ?exible circuit, Which alloWs the LEDs 163 to be 
operatively connected directly to the heat sink 161 thus 
minimiZing thermal resistance. 

[0057] A connector 164 is operatively connected to a top 
cap 166 and a connector receptacle 165 is operatively 
connected to the heat sink 161 by solder methods knoWn in 
the art. This is shoWn in FIG. 7A. The connector 164 is 
inserted into the connector receptacle 165 to interconnect a 
poWer supply (not shoWn) and the circuit board 162, Which 
poWers the LEDs 163. 

[0058] The poWer supply and the circuit board are pro 
vided to supply appropriate drive current requirements 
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known in the art. The heat sink 161 is matched With the drive 
current and the LEDs 163 to maintain operational junction 
temperature requirements of the LEDs 163. Preferably, the 
LEDs 163 are spaced approximately 2.4 to 4.0 per linear foot 
along the length of the heat sink 161. An example of a 
suitable LED is LUXEON Emitter, Part Number LXHL 
DWOl, manufactured by Lumileds Lighting, LLC of San 
Jose, Calif. Preferably, only a single roW of LEDs 163 is 
used. The LEDs 163 may alternate between White, Which is 
approximately 600° to 6300 K CCT, and Warmer White, 
Which is approximately 500° to 550° K CCT. The use of 
alternating White LEDs and Warmer White LEDs results in a 
blended color temperature of approximately 530° to 570° K 
CCT for the middle lighting assembly 160. The LEDs 163 
may vary in minimum strength from 39.8 lumens to 50 
lumens With a preferred minimum total luminous ?ux of 
approximately 900 lumens. 

[0059] The top cap 166 is secured to the top end of the heat 
sink 161 With fasteners 168, and the top cap 166 may be 
secured to the middle vertical support 107 With fasteners 178 
as shoWn in FIGS. 5A and 7A. A bottom cap 167 is secured 
to the bottom end of the heat sink 161 With fasteners 168, 
and the bottom cap 167 may be secured to the middle 
vertical support 107 With fasteners 178 as shoWn in FIGS. 
5B and 7B. 

[0060] The heat sink 161 includes grooves 161 a extend 
ing longitudinally proximate each side of the heat sink 161. 
A re?ector 169 corresponds With each of the LEDs 163. The 
re?ectors 169 include a rectangular plate-like base 16911 
With protruberances 169b extending outWard proximate 
each corner. The protruberances 169b friction-?t into the 
grooves 16111 to operatively connect the re?ectors 169 to the 
heat sink 161 proximate each of the LEDs 163 to direct the 
light emitted from each of the LEDs 163 in a desired 
direction. It is recogniZed that the re?ectors 169 may be 
operatively connected to the heat sink 161 by other suitable 
means such as With fasteners or an adhesive. 

[0061] The re?ectors 169 also include an aperture 179 in 
the base 16911 through Which the corresponding LED 163 
extends and partitions operatively connected to the base 
16911 to direct the light emitted from the LED 163 as shoWn 
in FIGS. 5A, 5B, 5C, 5D, 7A, and 7B. Approximately 0.22 
to 0.42 inch above the LED 163 is a line L2 and approxi 
mately 0.22 to 0.42 inch beloW the LED 163 is a line L3, 
Which are lines perpendicular to the longitudinal axis of the 
re?ector 169. A top left partition 170 extends upWard at an 
angle A5 of approximately 43 to 47° from the line L2 
proximate above the LED 163 toWard the left side of the 
re?ector 169, and a top right partition 171 extends upWard 
at an angle A7 of approximately 43 to 47° from the line L2 
proximate above the LED 163 toWard the right side of the 
re?ector 169, the top left partition 170 and the top right 
partition 171 being operatively connected and forming a 
juncture 180 proximate the line L2 above the LED 163. A 
bottom left partition 172 extends doWnWard at an angle A6 
of approximately 43 to 47° from the line L3 proximate beloW 
the LED 163 toWard the left side of the re?ector 169, and a 
bottom right partition 173 extends doWnWard at an angle A8 
of approximately 43 to 47° from the line L3 proximate beloW 
the LED 163 toWard the right side of the re?ector 169, the 
bottom left partition 172 and the bottom right partition 173 
being operatively connected and forming a juncture 181 
proximate the line L3 beloW the LED 163. The top left 
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partition 170 and the top right partition 171 may be con 
tiguous, and the bottom left partition 172 and the bottom 
right partition 173 may be contiguous. 

[0062] The top left partition 170, the top right partition 
171, the bottom left partition 172, and the bottom right 
partition 173 are preferably Walls extending generally per 
pendicularly from the base 169a forming an opening 175 to 
the left and an opening 176 to the right of the re?ector 
through Which the light is emitted. Each of the partitions is 
approximately 1.00 to 1.25 inches in length and approxi 
mately 0.7 to 1.0 inch in height. Preferably, the partitions 
170, 171, 172, and 173 include ?llets 170a, 171a, 172a, and 
17311, respectively, interconnecting the respective partition 
to the base 169a, each ?llet With a radius of approximately 
0 to 0.375 inch. Further, the base 169a preferably includes 
a radius R4 of approximately 6.0 to 6.5 inches. The light 
emitted from each of the LEDs is directed by each of the 
re?ectors 169 at angles A15 and A16 totaling an angle of 
approximately 70 to 74° on each side of the LEDs as shoWn 
in FIG. 5C. A front partition 174 interconnects the top left 
partition 170, the top right partition 171, the bottom left 
partition 172, and the bottom right partition 173 above the 
LED 163 and blocks the light proximate the front of the 
re?ector 169. The front partition 174 includes a ?rst portion 
174a and a second portion 174!) operatively connected at 
approximately a right angle to direct the light out of each of 
the openings 175 and 176 at an angle A7 of approximately 
4 to 12° through an angle Al8 of0 to 76° as shoWn in FIG. 
5D. Preferably, the front partition 174 is approximately 0.18 
to 0.20 inch from the LED 163 and blocks light above the 
top of the LED 163. The base 169a blocks light beloW the 
LED 163. The re?ectors 169 are preferably made of a metal 
coated plastic, but any suitable re?ective material may be 
used. 

[0063] A cover 177, preferably made of a plastic such as 
polycarbonate, may be used to provide protection to the 
lighting assemblies without affecting the light uniformity 
and the illuminance values, preferably losing less than 15% 
transmissibility through the cover. 

[0064] Generally, the re?ectors 129, 149, and 169 redirect 
light emitting from the LEDs to illuminate desired areas and 
eliminate glare. Therefore, there is less “Wasted” light 
because the light is directed to Where it is needed. In 
addition, the re?ectors 129, 149, and 169 block direct light 
from the LEDs that could be observed by consumers at 
typical shopping angles, Which are slight acute vieWing 
angles relative to the display units. The lighting assemblies 
120, 140, and 160 provide sufficient useful lumens to 
relatively uniformly light the faces of the merchandise 
contained Within the display units proximate the front of the 
display units. Relatively uniform light is achieved When 
there is less than 2 to 3 times variation in illuminance values 
across 80% or more of the merchandise proximate the front 
of the display units. The re?ectors 129, 149, and 169 alloW 
feWer LEDs to be used to achieve su?icient useful lumens to 
uniformly light the merchandise so that it can be more easily 
seen by consumers. 

[0065] FIG. 8 shoWs illuminance values measured in foot 
candles (hereinafter “f.c.”) along the front of the display unit 
betWeen vertical supports (mullion posts) for vertical light 
ing using LED lighting of the present invention represented 
by a solid line, ?uorescent lighting represented by long 
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dashed lines, and current LED lighting represented by short 
dashed lines. The lighting using LED lighting of the present 
invention varied from approximately 60 f.c. proximate the 
vertical supports and betWeen the vertical supports to 
approximately 120 f.c. proximate betWeen the vertical sup 
ports and the middle of the display unit, Which is a ratio of 
approximately 2:1. The ?uorescent lighting varied from 
approximately 370 f.c. proximate the vertical supports to 
less than 40 f.c. proximate betWeen the vertical supports, 
Which is a ratio of more than 9:1. The current LED lighting 
varied from approximately 200 f.c. proximate the vertical 
supports to less than 40 f.c. proximate betWeen the vertical 
supports, Which is a ratio of more than 5:1. Thus, the lighting 
using LED lighting of the present invention is more uniform 
along the front of the display unit than either the ?uorescent 
lighting or the current LED lighting, Which have signi? 
cantly more light proximate the vertical supports than 
betWeen the vertical supports. 

[0066] Because feWer LEDs are needed, less energy is 
consumed. For right lighting assembly 120 and left lighting 
assembly 140, approximately 3 Watts of energy is consumed 
per linear foot under normal operating conditions. For 
lighting assembly 160, approximately 6 Watts of energy is 
consumed per linear foot under normal operating conditions. 
Not only does the present invention consume less energy 
because feWer LEDs are used, but the LEDs produce very 
little heat so, in the case of refrigeration units and freeZer 
units, less energy is required to keep the display units at the 
desired temperature. 

[0067] The above speci?cation, examples and data pro 
vide a complete description of the manufacture and use of 
the composition of the invention. Since many embodiments 
of the invention can be made Without departing from the 
spirit and scope of the invention, the invention resides in the 
claims hereinafter appended. 

We claim: 
1. A light emitting diode lighting assembly, comprising: 

a) a display unit including a front and at least one 
horiZontal support, the front having a left vertical 
support on a left side of the display unit and a right 
vertical support on a right side of the display unit, the 
at least one horiZontal support having a front portion 
proximate the left vertical support and the right vertical 
support; 

b) a ?rst lighting assembly operatively connected to the 
left vertical support proximate the front portion of the 
at least one horiZontal support, the ?rst lighting assem 
bly including a ?rst plurality of light emitting diodes 
and a ?rst re?ector, the ?rst plurality of light emitting 
diodes forming a ?rst single roW of light emitting 
diodes extending vertically in a ?rst linear arrange 
ment, each of the ?rst plurality of light emitting diodes 
being spaced approximately 1.5 to 2.0 per linear foot 
from adjacent light emitting diodes, the ?rst re?ector 
directing light from the ?rst plurality of light emitting 
diodes toWard the right side of the display unit and the 
front portion of the at least one horizontal support and 
illuminating contents of the display unit proximate the 
front of the display unit; and 

c) a second lighting assembly operatively connected to the 
right vertical support proximate the front portion of the 
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at least one horiZontal support, the second lighting 
assembly including a second plurality of light emitting 
diodes and a second re?ector, the second plurality of 
light emitting diodes forming a second single roW of 
light emitting diodes extending vertically in a second 
linear arrangement, each of the second plurality of light 
emitting diodes being spaced approximately 1.5 to 2.0 
per linear foot from adjacent light emitting diodes, the 
second re?ector directing light from the second plural 
ity of light emitting diodes toWard the left side of the 
display unit and the front portion of the at least one 
horiZontal support and illuminating contents of the 
display unit proximate the front of the display unit. 

2. The light emitting diode lighting assembly of claim 1, 
Wherein the display unit is selected from the group consist 
ing of a shelving unit, a refrigeration unit, and a freeZer unit. 

3. The light emitting diode lighting assembly of claim 1, 
Wherein the ?rst and second light emitting diode assemblies 
have White light emitting diodes alternating With Warmer 
White light emitting diodes resulting in a blended color 
temperature of approximately 530° to 570° K CCT for each 
of the light emitting diode assemblies proximate the front 
portion of the at least one horizontal support. 

4. The light emitting diode lighting assembly of claim 1, 
Wherein the ?rst re?ector directs light from the ?rst plurality 
of light emitting diodes at an angle of approximately 32 to 
40° from a line perpendicular to the longitudinal axis of the 
?rst re?ector and to approximately 24 to 30° above and 
beloW the line toWard the right side of the display unit and 
the second re?ector directs light from the second plurality of 
light emitting diodes at an angle of approximately 32 to 40° 
from a line perpendicular to the longitudinal axis of the ?rst 
re?ector and to approximately 24 to 30° above and beloW the 
line toWard the left side of the display unit. 

5. The light emitting diode lighting assembly of claim 1, 
Wherein the ?rst re?ector comprises a plurality of ?rst 
re?ector portions, each ?rst re?ector portion corresponding 
With a light emitting diode, each ?rst re?ector portion having 
a top partition, a bottom partition, and a front partition, the 
top partition and the bottom partition being concave Walls 
With a radiused pro?le having a radius of approximately 2.38 
to 2.88 inches With an arc length of approximately 2.10 to 
2.35 inches, the front partition interconnecting the top 
partition and the bottom partition above the light emitting 
diode, the top partition, the bottom partition, and the front 
partition directing light from the light emitting diode toWard 
the right side of the display unit. 

6. The light emitting diode lighting assembly of claim 5, 
Wherein the top partition and the bottom partition angle from 
approximately 0.15 to 0.35 inch from the light emitting 
diode and are approximately 0.7 to 1.0 inch in height. 

7. The light emitting diode lighting assembly of claim 5, 
Wherein the ?rst re?ector further comprises an inner top 
partition and an inner bottom partition, the inner top parti 
tion extending upWard from proximate the side of the light 
emitting diode at an angle of approximately 48 to 52° from 
the line extending perpendicular to the longitudinal axis of 
the ?rst lighting assembly proximate the light emitting 
diode, the inner bottom partition extending doWnWard from 
proximate the side of the light emitting diode at an angle of 
approximately 48 to 52° from the line extending perpen 
dicular to the longitudinal axis of the ?rst lighting assembly 
proximate the light emitting diode, the front partition inter 
connecting the top partition, the inner top partition, the 
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bottom partition, and the inner bottom partition above the 
light emitting diode, the top partition, the inner top partition, 
the bottom partition, the inner bottom partition and the front 
partition directing light from the light emitting diode toWard 
the right side of the display unit. 

8. The light emitting diode lighting assembly of claim 7, 
Wherein approximately 65% of the light is directed by the 
top partition and the bottom partition and approximately 
35% of the light is directed by the inner top partition and the 
inner bottom partition. 

9. The light emitting diode lighting assembly of claim 1, 
further comprising: 

a) a middle vertical support in a middle of the display unit 
betWeen the left vertical support and the right vertical 
support; and 

b) a third lighting assembly operatively connected to the 
middle vertical support proximate the front portion of 
the at least one horizontal support, the third lighting 
assembly including a third plurality of light emitting 
diodes and a third re?ector, the third plurality of light 
emitting diodes forming a third single roW of light 
emitting diodes extending vertically in a third linear 
arrangement, each of the third plurality of light emit 
ting diodes being spaced approximately 2.4 to 4.0 per 
linear foot from adjacent light emitting diodes, the third 
re?ector directing light from the third plurality of light 
emitting diodes toWard the left side and the right side 
of the display unit and the front portion of the at least 
one horiZontal support and illuminating contents of the 
display unit proximate the front of the display unit. 

10. The light emitting diode light assembly of claim 9, 
Wherein the ?rst, second, and third light emitting diode 
assemblies have White light emitting diodes alternating With 
Warmer White light emitting diodes resulting in a blended 
color temperature of approximately 530° to 570° K CCT for 
each of the light emitting diode assemblies proximate the 
front portion of the at least one horizontal support. 

11. The light emitting diode lighting assembly of claim 9, 
Wherein the third re?ector comprises a plurality of third 
re?ector portions, each third re?ector portion corresponding 
With a light emitting diode, each third re?ector portion 
having a top left partition, a top right partition, a bottom left 
partition, a bottom right partition, and a front partition, the 
top left partition extending upWard from proximate above 
the light emitting diode toWard an upper left portion at an 
angle of approximately 43 to 47° from a ?rst line extending 
perpendicular to a longitudinal axis of the ?rst lighting 
assembly proximate above the light emitting diode, the top 
right partition extending upWard from proximate above the 
light emitting diode toWard an upper right portion at an angle 
of approximately 43 to 47° from the ?rst line extending 
perpendicular to the longitudinal axis of the ?rst lighting 
assembly proximate above the light emitting diode, the 
bottom left partition extending doWnWard from proximate 
beloW the light emitting diode toWard a loWer left portion at 
an angle of approximately 43 to 47° from a second line 
extending perpendicular to the longitudinal axis of the ?rst 
lighting assembly proximate beloW the light emitting diode, 
the bottom right partition extending doWnWard from proxi 
mate beloW the light emitting diode toWard a loWer right 
portion at an angle of approximately 43 to 47° from the 
second line extending perpendicular to the longitudinal axis 
of the ?rst lighting assembly proximate beloW the light 
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emitting diode, the front partition interconnecting the top 
left partition, the top right partition, the bottom left partition, 
and the bottom right partition proximate the light emitting 
diode, each third re?ector portion directing light from the 
light emitting diode toWard the left side and the right side of 
the display unit. 

12. The light emitting diode lighting assembly of claim 
11, Wherein the ?rst line is approximately 0.22 to 0.42 inch 
above the light emitting diode and the second line is approxi 
mately 0.22 to 0.42 inch beloW the light emitting diode. 

13. The light emitting diode lighting assembly of claim 
11, Wherein the top left partition, the top right partition, the 
bottom left partition, and the bottom right partition are 
approximately 1.00 to 1.25 inches in length and approxi 
mately 0.7 to 1.0 inch in height. 

14. A light emitting diode lighting assembly, comprising: 

a) a plurality of light emitting diodes; and 

b) a re?ector comprising a plurality of re?ector portions, 
each re?ector portion corresponding With a light emit 
ting diode, each re?ector portion having a top partition, 
a bottom partition, and a front partition, the top parti 
tion and the bottom partition being concave Walls With 
a radiused pro?le having a radius of approximately 
2.38 to 2.88 inches With an arc length of approximately 
2.10 to 2.35 inches, the front partition interconnecting 
the top partition and the bottom partition above the 
light emitting diode, the top partition, the bottom 
partition, and the front partition directing light from the 
light emitting diode toWard an opposing side of the 
light emitting diode. 

15. The light emitting diode lighting assembly of claim 
14, Wherein the top partition and the bottom partition angle 
from approximately 0.15 to 0.35 inch from the light emitting 
diode and are approximately 0.7 to 1.0 inch in height. 

16. The light emitting diode lighting assembly of claim 
14, Wherein each of the plurality of light emitting diodes is 
spaced approximately 1.5 to 2.0 per linear foot from adja 
cent light emitting diodes. 

17. The light emitting diode lighting assembly of claim 
14, Wherein the plurality of light emitting diodes are White 
light emitting diodes alternating With Warmer White light 
emitting diodes resulting in a blended color temperature of 
approximately 530° to 570° K CCT for the plurality of light 
emitting diodes. 

18. The light emitting diode lighting assembly of claim 
14, Wherein the re?ector directs light from each of the 
plurality of light emitting diodes at an angle of approxi 
mately 32 to 40° from a line perpendicular to the longitu 
dinal axis of the re?ector and to approximately 24 to 300 
above and beloW the line toWard the opposing side of the 
light emitting diode. 

19. The light emitting diode lighting assembly of claim 
14, Wherein the re?ector further comprises an inner top 
partition and an inner bottom partition, the inner top parti 
tion extending upWard from proximate the side of the light 
emitting diode at an angle of approximately 48 to 52° from 
the line extending perpendicular to the longitudinal axis of 
the re?ector proximate the light emitting diode, the inner 
bottom partition extending doWnWard from proximate the 
side of the light emitting diode at an angle of approximately 
48 to 52° from the line extending perpendicular to the 
longitudinal axis of the re?ector proximate the light emitting 
diode, the front partition interconnecting the top partition, 
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the inner top partition, the bottom partition, and the inner 
bottom partition above the light emitting diode. 

20. The light emitting diode lighting assembly of claim 
19, Wherein approximately 65% of the light is directed by 
the top partition and the bottom partition and approximately 
35% of the light is directed by the inner top partition and the 
inner bottom partition. 

21. The light emitting diode lighting assembly of claim 
14, Wherein the plurality of light emitting diodes and the 
re?ector achieve uniform lighting having a ratio of no 
greater than 2 to l. 

22. A light emitting diode lighting assembly, comprising: 

a) a plurality of light emitting diodes; and 

b) a re?ector comprising a plurality of re?ector portions, 
each re?ector portion corresponding With a light emit 
ting diode, each re?ector portion having a top left 
partition, a top right partition, a bottom left partition, a 
bottom right partition, and a front partition, the top left 
partition extending upWard from proximate above the 
light emitting diode toWard an upper left portion at an 
angle of approximately 43 to 47° from a ?rst line 
extending perpendicular to a longitudinal axis of the 
re?ector proximate above the light emitting diode, the 
top right partition extending upWard from proximate 
above the light emitting diode toWard an upper right 
portion at an angle of approximately 43 to 470 from the 
?rst line extending perpendicular to the longitudinal 
axis of the re?ector proximate above the light emitting 
diode, the bottom left partition extending doWnWard 
from proximate beloW the light emitting diode toWard 
a loWer left portion at an angle of approximately 43 to 
470 from a second line extending perpendicular to the 
longitudinal axis of the re?ector proximate beloW the 
light emitting diode, the bottom right partition extend 
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ing doWnWard from proximate beloW the light emitting 
diode toWard a loWer right portion at an angle of 
approximately 43 to 470 from the second line extending 
perpendicular to the longitudinal axis of the re?ector 
proximate beloW the light emitting diode, the front 
partition interconnecting the top left partition, the top 
right partition, the bottom left partition, and the bottom 
right partition proximate the light emitting diode, each 
re?ector portion directing light from the light emitting 
diode toWard a left side and a right side of the re?ector. 

23. The light emitting diode lighting assembly of claim 
22, Wherein each of the plurality of light emitting diodes is 
spaced approximately 2.4 to 4.0 per linear foot from adja 
cent light emitting diodes. 

24. The light emitting diode lighting assembly of claim 
22, Wherein the plurality of light emitting diodes are White 
light emitting diodes alternating With Warmer White light 
emitting diodes resulting in a blended color temperature of 
approximately 5300 to 570° K CCT for the plurality of light 
emitting diodes. 

25. The light emitting diode lighting assembly of claim 
22, Wherein the ?rst line is approximately 0.22 to 0.42 inch 
above the light emitting diode and the second line is approxi 
mately 0.22 to 0.42 inch beloW the light emitting diode. 

26. The light emitting diode lighting assembly of claim 
22, Wherein the top left partition, the top right partition, the 
bottom left partition, and the bottom right partition are 
approximately 1.00 to 1.25 inches in length and approxi 
mately 0.7 to 1.0 inch in height. 

27. The light emitting diode lighting assembly of claim 
22, Wherein the plurality of light emitting diodes and the 
re?ector achieve uniform lighting having less than 3 times 
variation in illuminance values. 


